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Res: ults of Navigation Study of Port Manatee, FL
Introduction

Port Manatee (Figure 1) is located on the southeast side of Tar mpa Bay. Itis Florida’s ffth largest
port. The Port Manatee Channel, which connects the e port with the Tampa Bay Chamel, 15 400-3
wide and 40-ft deep. The Tampa Bay Channel is 40 & deep and 500 fi wide at its intersection
with the Port M nates bnam‘el Bnth buik and comaine. ized cargo presently move e through the
ack weter (currents less than 0.2 i:ro‘c")

CTOSsCUrTents in Manatee Charmel These crosscurrents are a particular problem

due to the stron
Manatee and Tampa Bay Channels.

for ships turning betwesen

The U.S. Army Eagineer District, Jacksonville (CESAJ) has proposed several channel

improvements for Port Manatee (“ igure 2). The bend widener at the intersection of Manates and

Tampa Bay Channels was designed so ships could make the turn during strong tidal currents

Two additional improvements, a 1,400-ft diameter turning basin and an access channel,
This plan was referred to as Plan A - -Figure 3
yil

4 ig an artist’s renae'mp of the L..H.u'& Port

are

proposed to accommodate a new cruise ship dock.

i1s an aerial photo of present day Port Manatee. Fig
Manatee after constructicn of the cruise ship czocir
In order to evaluate these proposed improvements, the U.S Army Research and Development

Center, Coastal and Hydraulics Laboratory (CHL) conducted sth simulator based navigation
study from September to December 1999. Ship pilots licensed for Port Manatee operated the

sirulator in “real time”.

Modeling Approach .. .

v

CHL conducte 989 The visual scer ne, channel,

current and radar databases for tba simulation were used for study. These databases were

updated to include the pronosed channel i zmp*ovemeuts Eigure shows the strong ebb and flood
. . : _

crosscurrents validated dus 1989 study.

d an earlier navigation study for Port Manates |
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nd a cruise ship, were used during the current Port Manatee

navigation study. The £l Gaucho, & T75-1 long cargo'sffup vith 2 beam 0f 106 £ was io ~ded-to
36-ft draft. The cruise ship was modelad afler the Dz’sne/ / agic, a 965-ft fong RJJ 106-f beam
The Disney Magic’s drafi was 26 ft :

cruise ship.
1. - PR LK) 3 e € ST . 1 y e, .
The si rmiatm n models were validated durning 8-10 November 19995, Liurning validation, the
- yi s ~' "u "N - H b3 ',-,— 0 o b
simulator da bases (channel, current, ship, visual, and radar) are checked out to ensure realism
1ole ar N raG : —~om oo . - : H
If necessary, the models are adjusted until vessel response 15 correct. Two pilots fom the Tampa
" Tampa Bay Ports Guide, 1959 “Recommended H:

-

by
Eay Pilots Assoeiation, Page 16



Bay Piiots Association and one pilot from the Canaveral Pilots A ssociation (Port of Canaveral
Florida) participated in the validation. The Canaveral Pilot was included because the Disney
Magic’s home is Port Canaveral. The Port Manatee Director of Engineering and the naval

architect who developed the numerica I'ship models also attended - 'nh i on.

The Disney Magzc has a forward bnace severely limiting visibility aste . Also; the helm 1s not
very h high above the deck, imiting view of the water surrounding the shi Soec‘a! care was taken
durning validation to ensure that visibil xfj from the simulation of the s 5‘13} ?x/fag'c was similar to
that in real life. Figure 6 and 7 show a_ compdnson between the real 1 ife view dnd the simulator

view. -
of ships turning between Tampa Bay C nannel and Port Manatee
s times. As aresult of those runs, the L.them portion of the
i 1t from the pilots. The new proposed channel

t channel for the formal simulation program. Plan B is

During validation, the simulation
Channel was conducted numerou

Plan A widener was modified with
improvements, Plan B, became the
shown in Figure 8.

Simulation Program:

The formal simulation program for Port Manatee was conducted Fom 614 t'December 1999, Six
piiots participated in the testing program: The pilots traveled in pairs‘to Vicksburg for two days
¢ was represented by both the Director of Engineering and

of testing per pair. Port Manate
representative of

irector of Maritime Marketing during portions of the testing pr OO*SM._ A
CESATJ also attended a portion of the tvstmc program.

unportant issues became appafem First, fiL?‘t‘?’“ the Disney
nd ranges were added to the s isual and radar databases.
r!s being tested were too severe for the nins fo be successfulls,
completed. The pilots were having difficuities with both ships for the extre ne maximum tidal
ial currents were cut in half to r represent a typical maximum

currents. The extreme maximum t
current magnitude. Simulation exercises we couduc ed with both the e:«’trcme and typical
maximum currents. The pilots were ﬂso'ha ng problems handling the’ Dz evM’agzc i the

strong wind. The Disney Magic, with its high freeboard, was extremel ely s ve t0 the wind
while the £ Gaucho, loaded to a draft of 36 ft, was not. Therefore, simula at ion ns of the :’7' ey
Magic with the wind reduced from 15 to 10 knots were added to the t\,SLlﬂ(" p

During the first testing, session 1»/
Magic's limited view astern, out
Second, the environmental cond

H




omplete run. Five of the six runs that » 12de the tur.
deia }eq his turn and clipped both sides of
T the runs conducted with maximum flood
natee (“ hannel until they reached the
rorthern portion of the channel by

the basin and his run was aborte

tests of the turning basin, without making a ¢
from Tampa Channel did so without incident. One pil
the channel. This shows a significant i improvement ov
tide. Once the turn was made, none of the vessels left Man
Two of the ships had their bow out of th

Ore pilot could not stop his ship in

turning basin.
approximately 10 &
prior to hitting the dock.

Q.
s
c“
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Six outbound transits were conducted with the Disney Aagic at maximum ebb tide and 10 knots
of wind from the northeast. All of these runs left the south side of the channel due to the ‘
combination of wind and ebb tide crosscurrents. The average crab angle for the ships near the

T
northwest end of Manatee Channel was approximately 20 degrees to the east. This cansad one
-om

ship to completely leave Tampa Channel while tumning from the Manatee Channel.

Six runs were conducted with the Disney Magic out"ound, W’ith typical ebb tide and 10 knots of
wind from the northeast. All runs were able to remain in Lhe Manatee Channel. The typical crab
ut 10 Icgwea LO thy east, or half the typical crab angle of the maximum ebb tide

-angle was about

runs. One ship entirely left Tampa Bay Channel while making the turn out of Manatee vhc_m-ve‘

because the pilot waited tco Ia e to make the tum.

Seven tests, with the Dm ey Magice, outbound at ma _i mum flood tide, with 10 knots of wind Fom
ducted. One of'the ships left e south side- rwf Manatee Channel. The-

the southwest were con
remaining six ships s "tayed within Manatee "harmvx unti! reaching the tumn to Tampa Bay Channel.
One ship left the south side of the channel at the entrance to the bend widener. Another ship Teft

the bend widener on the north side.
Four transits of the Disney Magic, outbound with typical flood tide and 10 knots of wind from m the
s left the south side of Manatee Channel while holdi ing

ud‘weq- were made.
against the currents. The remaining three runs stayed within the channel. Al' four runs

successfully made the turn into Tampa Channel.

of Track Plots. Three simulation runs of the £7 Gavcho were conducted
+ha

for maxdmum ebb ¢ d and 15} nots of wind from the northeast. One run failed to make the turn
after being swept into the southern portion of the bend widerner by the curren

Both vessels that
successfully turned into Manatee "Hame, left the authorized channel shortly after ;amn:, the

-

X! Gaucho Evaluatio
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Four inbound transiis o

e

wind ftom the northeast.
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The proposed widener improved the turn between Tampa Bay Channel and Manatee
Channel significantly. Figure § is a composite of selected turns through the widener. The
composite is composed of both the Disney Magic and EI Gaucho, inbound and outbound,
ebb and flood with the appropriate wind direction. Transits that were in a bad position
due to the environmental conditions prior to entering the turn are not shown in this figure.
The tracks fit the widener fairly weil, with the following observations. None of these runs
came within 300 £t of middle of the southern leg of the widener. Numerous runs left both
sides of the western end of Manatee Channel, both leaving and approaching the widener.

The bend widener between the Manatee and Tampa Channels was proposed to eliminate .
tide restrictions at Port Manatee. However, the simulator resnlts clearly indicate that the
existing 400-ft wide Manatee Channel is not wide enough to support traffic throughout
the tida!l cycle because the western end of Manatee Channel is perpendicular to the
currents. A portion of two track plots is shown in Figure 10. Both outbound simulations
with ebb tide and wind from the northeast were conducted vwith the same pilot. One run
was with the maximum ebb and the other with typical ebb. This figure illustrates how
muchsof.channel width is-actually occupied by a- ship-being subjected to strong side forc
The effective beam of the maximum ebb ship is nearly 300 £, while the effective beam of
the typical ebb ship is 225 £t. Possible solutions to this problem include significant

ES.

widening or re-orienting Manatee Channel.

The proposed 1,400 ft turning basin is adequate in size. However, the turning basin would

be better iocated on the centerline of Manatee Channel (Figure 11). Not requiring the

ships to pull over into the basin should result in time and tug usage savings for all vessels

calling at Port Manatee.

Outbound ranges are necessary for better ship positioning in the Port Manatee channel.

Recommendations

The Plan B bend widener between Tampa Bay and Manatee Channels will provide better
relief from the tide/wind restrictions presently imposed on Port Manatee, and may be
constructed as tested. Modifications te that widener (Plan C) that 'should allow even

further easing of restrictions are shown in Figure 12. Both sides of the western end of
Manatee Channel have been widened 100 £ to accommodate ships transiting in stronger

crosscurrents.

~

g dequate for turning large cruise ships, and may be
tas tested. However, a turning basin centered on Manatee Charnel -
S .

e p oy cbotecd Te £iem 1
reviously stated in the conclusions.

=2 2%
Guard district in Miami is respon
furnished this report.

The outbound ranges for Manatee Ch

N



Figure 1. Port Manatee Location Map
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Figure 7. Disney
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